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(57) ABSTRACT 

An image-forming apparatus includes a first sheet output tray, 
an image-reading unit, and an image-forming unit provided 
below the image-reading unit. The image-reading unit and the 
image-forming unit form a sheet output space in which the 
first sheet output tray is provided, and the first sheet output 
tray includes a top board and a retractable plate provided on a 
top Surface of the image-forming unit. The image-forming 
apparatus in accordance with the present invention is capable 
of enhancing sheet alignment capabilities in the case where 
only a single sheet output tray is used, providing additional 
sheet output trays having a layer structure, and further pro 
viding a sheet-transporting unit. 

6 Claims, 5 Drawing Sheets 
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IMAGE-FORMINGAPPARATUS, 
IMAGE-FORMING SYSTEM, AND 

IMAGE-FORMING UNIT 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to an image-forming apparatus, in 

particular, relates to an improvement of a sheet output mecha 
nism. 

2. Description of the Related Art 
Conventionally, Japanese Patent Application Publication 

No. 4-85260 (hereinafter referred to as Document 1) dis 
closes an output sheet-loading device in an image-forming 
apparatus. Document 1 provides an extending member and a 
Supporting member that can vary a setting angle of the output 
sheet-loading device. Thus, the output sheet-loading device 
has excellent operability and loading capacity of the output 
sheets, prevents the output sheets from dropping, and piles up 
a great amount of papers thereon. 

Recently, the image-forming apparatus includes an image 
reading unit (Scanner) and an image-forming unit. The image 
forming unit includes an image-fixing unit and the like. The 
image-reading unit (Scanner) and the image-forming unit are 
provided separately above and below so that an output sheet 
loading tray for printed sheets may not protrude from the side 
faces of the image-forming apparatus. An output sheet-load 
ing unit is arranged in a space between the separately 
arranged image-reading unit (Scanner) and the image-form 
ing unit. 

Also in recent years, with the background of advancements 
in the complex capabilities of the image-forming apparatus, 
the place where the output sheet is loaded or ejected can be 
selected for every use or every user. Multiple sheet output 
trays are provided. Additionally, an optional device Such as a 
sorting unit can be connected. 
Document 1 proposes the device that has excellent oper 

ability and loading capacity of the output sheets, prevents the 
output sheets from dropping, and piles up a great amount of 
sheets thereon. However, the image-forming apparatus dis 
closed in Document 1 does not include the image reading unit 
(Scanner) and the image-forming unit arranged separately 
above and below, and does not utilize the space between the 
separately arranged the image reading unit (Scanner) and the 
image-forming unit. In particular, Document 1 does not 
include the multiple sheet output trays or a sheet-feeding unit 
that transports the output paper to the Sorting unit. 

SUMMARY OF THE INVENTION 

The present invention has been made in view of the above 
circumstances and provides a highly scalable image-forming 
apparatus. Specifically, the image-forming apparatus in 
accordance with the present invention is capable of enhancing 
sheet alignment capabilities in the case where only a single 
sheet output tray is used, providing additional sheet output 
trays having a layer structure, and further providing a sheet 
transporting unit. 

According to one aspect of the present invention, there is 
provided an image-forming apparatus including a first sheet 
output tray, an image-reading unit; and animage-forming unit 
provided below the image-reading unit. The image-reading 
unit and the image-forming unit form a sheet output space in 
which the first sheet output tray is provided, and the first sheet 
output tray includes a top board and a retractable plate pro 
vided on a top surface of the image-forming unit. The above 
mentioned retractable plate makes it possible to change a 
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2 
shape of the first sheet output tray, according to the usage of 
the image-forming apparatus. That is, without any optional 
unit added to the first sheet output tray, the shape of the first 
sheet output tray can be selected according to the importance 
of the sheet alignment or easy take out of the sheet. In the case 
where the optional unit is mounted on the first sheet output 
tray, any inconvenience can be eliminated in mounting the 
optional unit, or the first sheet output tray has the shape on 
which the optional unit can be mounted easily. 

According to another aspect of the present invention, there 
is provided an image-forming system including a sorting unit, 
an image-forming unit including a first sheet output tray, an 
image-reading unit, and an image-forming unit, and a sheet 
transporting unit provided on a top board to transport a sheet 
to another peripheral device, the image-reading unit and the 
image-forming unit form a sheet output space in which the 
first sheet output tray is provided, and the first sheet output 
tray includes a top board and a retractable plate provided on a 
top surface of the image-forming unit. The above-mentioned 
image-forming apparatus can be connected to the peripheral 
device Such as the sorting unit. In the case where the sorting 
unit is connected to the image-forming apparatus having the 
sheet-transporting unit, the image-forming system can be 
realized with various advanced capabilities. The Sorting unit 
is capable of including sorting capabilities, staple capabili 
ties, and the like. 

According to a further aspect of the present invention, there 
is provided an image-forming unit includes a top board form 
ing an image-forming portion forms a part of a first sheet 
output tray. The first sheet output tray includes a retractable 
plate provided on a top surface of the image-forming portion. 
The image-reading portion and the image-forming unit are 
respectively unitized. The image-forming portion can be con 
nected to the image-forming unit to compose the image 
forming unit. In this image-forming unit, the top board 
includes the concave slop for housing the retractable plate in 
the retracted state. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Embodiments of the present invention will be described in 
detail based on the following figures, wherein: 

FIG. 1 is a perspective view of the image-forming appara 
tus having a retractable plate in a standing state in accordance 
with embodiments of the present invention; 

FIG. 2 is a perspective view of the image-forming appara 
tus having the retractable plate in a retracted State in accor 
dance with the embodiments of the present invention; 

FIG. 3 illustrates how a sheet is output and fed in the 
image-forming apparatus shown in FIG. 1; 

FIG. 4 illustrates how a sheet is output and fed in the 
image-forming apparatus in the case where a second sheet 
output tray is mounted; and 

FIG. 5 illustrates an output sheet-transporting unit pro 
vided on a top Surface of the image-forming unit and a sheet 
is output, transported, and fed in a sorting unit. 

DESCRIPTION OF THE EMBODIMENTS 

A description will now be given, with reference to the 
accompanying drawings, of embodiments of the present 
invention. 

First Embodiment 

FIG. 1 and FIG. 2 illustrate an image-forming apparatus 1 
in accordance with a first embodiment of the present inven 
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tion. FIG. 1 is a perspective view of the image-forming appa 
ratus 1. Referring to FIG. 1, a retractable plate 2 can be 
supported by a stopper 3. As shown in FIG. 1, the retractable 
plate 2 is supported by the stopper 3. FIG. 2 is also a perspec 
tive view of the image-forming apparatus 1. Referring to FIG. 
2, the retractable plate 2 is not supported by the stopper 3, and 
the retractable plate 2 is in a retracted state. FIG. 3 illustrates 
how a sheet is output and fed in the image-forming apparatus 
1 shown in FIG. 1. 
The image-forming apparatus 1 includes sheet feeding 

trays 7, an image-forming unit 4, and an image-reading unit 5. 
The sheet feeding trays 7 are arranged in a two-tiered struc 
ture. The image-forming unit 4 is arranged on the sheet feed 
ing trays 7. The image-reading unit 5 is arranged above the 
image-forming unit 4. The image-reading unit 5 has a Sub 
stantially plane bottom surface. There is a space between the 
image-forming unit 4 and the image-reading unit 5. In other 
words, the image-forming unit 4 and the image-reading unit 5 
form a sheet output space 6. The image-reading unit 5 
includes a user interface unit having buttons and a display as 
a single unit. The buttons are used for inputting an instruction 
into the image-forming apparatus 1. 
The image-forming unit 4 includes an output roll 11 and a 

top board 8. As shown in FIG. 3, the top board 8 includes a 
slope 8a and a concave slope 10. The slope 8a is arranged on 
a starting point of an arrow 9 that shows an output direction. 
The concave slope 10 is arranged on an ending point of the 
arrow 9. The retractable plate 2 is secured to the concave slope 
10. A Supporting point 2a corresponds to an output direction 
starting point 10a. The retractable plate 2 includes a concave 
portion 2b thereon so that an output paper can be pulled out 
easily. A first sheet output tray 13 is formed by the retractable 
plate 2 and the slope 8a. 
The image-forming unit 4 includes the stopper 3 as shown 

in FIG. 1 and FIG. 3. The stopper 3 is capable of holding the 
retractable plate 2 to make the retractable plate 2 in a standing 
state. Also, the image-forming unit 4 includes, for example, a 
holding unit Such as a Snapfit, not shown, so as to secure the 
retractable plate 2 when the retractable plate 2 is in a retracted 
state. The image-fixing unit and an image-developing unit are 
omitted in FIG. 3. 

With thus configured image-forming apparatus 1, a paper 
is fed by the sheet feeding trays 7, printed and output onto the 
first sheet output tray 13 through the output roll 11. Here, the 
retractable plate 2 is capable of changing the state depending 
on the use. For example, in the case where the alignment of 
the output sheets is important, the retractable plate 2 is Sup 
ported by the stopper 3 to be in the standing state, as shown in 
FIG.1. In the standing state of the retractable plate 2, the sheet 
is output along the arrow 9 and slides to the direction of an 
arrow 12 according to angles of the retractable plate 2 and the 
slope 8a. The output sheet thus gets touch with an end face 8b 
of the slope Ba. The output sheets are aligned as shown in 
FIG. 3. 

In the case where the output sheet can be pulled out easily, 
the stopper 3 is released. As shown in FIG. 2, the retractable 
plate 2 is retracted into the concave slope 10 to be in the 
retracted state. In the retracted state of the retractable plate 2, 
the retractable plate 2 becomes substantially plane, and it is 
more spacious between the retractable plate 2 and the image 
reading unit 5. It is thus possible to inserta hand into the sheet 
output space 6. 

In accordance with the first embodiment of the present 
invention, in the case where the retractable plate 2 is Sup 
ported by the stopper 3 in the standing state, the difference in 
height between a top surface of the retractable plate 2 and a 
bottom surface of the image-reading unit 5 is larger than the 
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4 
difference in height between the output roll 11 and the top 
surface of the retractable plate 2, namely, the difference in 
height between a left lower end of the first sheet output tray 13 
and a position of the output roll 11. 

Second Embodiment 

A description will be given of a second embodiment of the 
present invention, with reference to FIG. 4. The sheet output 
space 6 of the image-forming apparatus 1 includes a second 
sheet output tray 14. An output roll 15 is additionally pro 
vided on the output roll 11. 

Here, the retractable plate 2 is released from the stopper 3, 
and is secured by the snapfit, not shown. With the above 
mentioned configuration, an interval can be maintained 
between the first sheet output tray 13 and the second sheet 
output tray 14. If the second sheet output tray 14 is added and 
the retractable plate 2 is in the standing state, the interval 
becomes closer between the first sheet output tray 13 and the 
second sheet output tray 14. The number of output sheets to be 
mounted on the first sheet output tray 13 is limited, and the 
output papers may not be taken out easily. 

However, with the configuration as shown in FIG.4, more 
output sheets can be mounted on the first sheet output tray 13, 
and the output sheets can be taken out easily. 

In accordance with the second embodiment of the present 
invention, the difference in height between the output roll 11 
and the first sheet output tray 13 is configured to be almost 
identical to the difference in height between the output roll 15 
and the second sheet output tray 14. However, the difference 
in height between the retractable plate 2 and the second sheet 
output tray 14 is larger than the difference in height between 
the second sheet output tray 14 and the bottom surface of the 
image-reading unit 5. This is because if the sheet is output 
from a discharging portion close to the image-fixing unit, the 
output paper gets curled easily. This can take a more space. 

In the second embodiment of the present invention, the 
same components and configurations as those of the first 
embodiment have the same reference numerals and a detailed 
explanation will be omitted, if not otherwise specified. 

Third Embodiment 

A description will be given of a third embodiment of the 
present invention, with reference to FIG. 5. The image-form 
ing apparatus 1 shown in FIG. 5 includes the top board 8 and 
an output sheet-transporting unit 16. The output sheet-trans 
porting unit 16 is mounted on the top board 8, which is 
included in the image-forming apparatus 1 as shown in FIG. 
1. A sorting unit 17 is connected to the output sheet-transport 
ing unit 16 as shown in FIG. 5. The output sheet-transporting 
unit 16 is shown as hatching so as to be distinguished from 
other members. 
The output sheet-transporting unit 16 is housed in the con 

cave slope 10 as shown in FIG. 5. The output sheet-transport 
ing unit 16 is in contact with the top surface of the retractable 
plate 2 and the slope 8a of the top board 8, and is mounted in 
a stable state. The retractable plate 2 is housed in the concave 
slope 10 in the retracted state. The retractable plate 2 does not 
become an obstacle when the output sheet-transporting unit 
16 is mounted. Thus, the scalability of the image-forming 
apparatus can be achieved even with the identical image 
forming apparatus 1 in accordance with the first and second 
embodiments of the present invention. 
The position of an output sheet inlet 16a corresponds to 

that of the output roller 11. The output sheet inlet 16a is 
included in the output sheet-transporting unit 16 and is 
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mounted on the image-forming unit 4. The position of an 
output sheet outlet 16b of the output sheet-transporting unit 
16 corresponds to a sort sheet inlet 17a of the sorting unit 17. 
The sheet output from the output roll 11 is taken into the 
output sheet-transporting unit 16 from the output sheet inlet 
1a. That is, the sheet is output into the first sheet output tray 13 
from the output roll 11 in accordance with the first embodi 
ment of the present invention. However, the sheet is output 
into the output sheet-transporting unit 16 from the output roll 
11 in accordance with the third embodiment of the present 
invention. The sheet output into the output sheet-transporting 
unit 16 passes through the output sheet outlet 16b, and is taken 
into the sorting unit 17 from the sort sheet inlet 17a. The 
sorting unit 17 sorts and outputs the output sheets onto a third 
sheet output tray 17b. 

In the third embodiment of the present invention, the sec 
ond sheet output tray 14 is not included, although the second 
sheet output tray 14 is included in the second embodiment of 
the present invention. However, the sheet output from the 
output roll 11 can be loaded on a top surface 16c of the 
sheet-transporting unit 16. 
A space is provided on the substantially whole surface of 

the top surface 16c of the output sheet-transporting unit 16 
and between the top surface 16c of the output sheet-transport 
ing unit 16 and a bottom Surface of the image-reading unit 5. 
As shown in FIG. 5, the sorting unit 17 is provided on the left 
side of the image-forming apparatus 1, and is provided at a 
position lower than the top surface 16c of the sheet-transport 
ing unit 16. The output sheet outlet 16b is also provided at a 
position lower than the top surface 16c of the sheet-transport 
ing unit 16. It is thus possible to take out the sheets output onto 
the top surface 16c of the sheet-transporting unit 16, from the 
side of the sorting unit 17. A tilt angle of the top surface 16c 
of the sheet-transporting unit 16 is formed along the angle of 
the top board 8 in the image-forming unit 4. That is, the tilt 
angle of the top surface 16c of the sheet-transporting unit 16 
is almost plane, as compared to the tilt angle of an upper part 
of the retractable plate 2 in the standing state. This is because 
the sheet is output on the top surface 16c of the sheet-trans 
porting unit 16 from the output sheet outlet relatively far from 
the image-fixing unit, and the output sheet is not curled easily. 
It is thus possible to mount the output sheets more, even if the 
sheet-transporting unit 16 is provided. 

In the third embodiment of the present invention, the same 
components and configurations as those of the first embodi 
ment have the same reference numerals and a detailed expla 
nation will be omitted, if not otherwise specified. 

Although a few embodiments of the present invention have 
been shown and described, it would be appreciated by those 
skilled in the art that changes may be made in these embodi 
ments without departing from the principles and spirit of the 
invention, the scope of which is defined in the claims and their 
equivalents. 

In addition, the image-forming portion corresponds to the 
image-forming unit including the retractable plate 2. The 
image-forming portion may be connected with the image 
reading unit or the like. An image-forming system of the 
present invention corresponds to the image-forming appara 
tus 1 to which the sorting unit 17 is connected. 

The foregoing description of the embodiments of the 
present invention has been provided for the purposes of illus 
tration and description. It is not intended to be exhaustive or 
to limit the invention to the precise forms disclosed. Obvi 
ously, many modifications and variations will be apparent to 
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6 
practitioners skilled in the art. The embodiments were chosen 
and described in order to best explain the principles of the 
invention and its practical applications, thereby enabling oth 
ers skilled in the art to understand the invention for various 
embodiments and with the various modifications as are Suited 
to the particular use contemplated. It is intended that the 
scope of the invention be defined by the following claims and 
their equivalents. 
The entire disclosure of Japanese Patent Application No. 

2004-066427 filed on Mar. 9, 2004 including specification, 
claims, drawings, and abstract is incorporated herein by ref 
erence in its entirety. 
What is claimed is: 
1. An image-forming apparatus comprising: 
a first sheet output tray; 
an image-reading unit; and 
an image-forming unit provided below the image-reading 

unit, 
wherein: 
the image-reading unit and the image-forming unit form a 

sheet output space in which the first sheet output tray is 
provided; and 

the first sheet output tray includes a top board and a retract 
able plate provided on a top Surface of the image-form 
ing unit, the retractable plate including a concave por 
tion, and the retractable plate in a standing state being 
located along a slope of the top board. 

2. The image-forming apparatus as claimed in claim 1, 
wherein the top board includes a concave slope for housing 
the retractable plate in a retracted state. 

3. The image-forming apparatus as claimed in claim 1, 
wherein a difference in height between a top surface of the 
retractable plate and a bottom Surface of the image-reading 
unit is greater than the difference in height between a position 
from which a sheeton which an image has been formed by the 
image-forming unit is output and the top surface of the 
retractable plate. 

4. An image-forming unit comprising: 
a top board forming an image-forming portion, the top 

board also forming a part of a first sheet output tray, 
wherein the first sheet output tray includes a retractable 

plate provided on a top Surface of the image-forming 
portion, the retractable plate including a concave por 
tion, and the retractable plate in a standing state being 
located along a slope of the top board. 

5. The image-forming unit as claimed in claim 4, wherein 
the top board includes a concave slope for housing the retract 
able plate in a retracted State. 

6. An image-forming apparatus comprising: 
a first sheet output tray; 
an image-reading unit; and 
an image-forming unit provided below the image-reading 

unit, 
wherein: 
the image-reading unit and the image-forming unit form a 

sheet output space in which the first sheet output tray is 
provided; 

the first sheet output tray includes a top board and a retract 
able plate provided on a top Surface of the image-form 
ing unit, the retractable plate including a concave por 
tion; and 

the first sheet output tray includes a stopper that is capable 
of holding the retractable plate in a standing State. 
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